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DETAILED ACTION 

Response to Amendment 

1 . Applicant's amendment of 05/01/2008 does not render tine case allowable. 

2. Claims 9-26 are pending. Applicant has cancelled claims 1-8 and amended 
claims 9 and 26. 

Status of the Rejections 

3. The rejection of claims from the office Action mailed on 01/04/2008 are 
withdrawn. New ground(s) of rejection under 35 U.S.C. 103 is/are presented. 

Priority 

4. Acknowledgement is made of Applicant's claim for domestic priority of 
Provisional Application No. 60/426,108, filled on 11/14/2002, under 35 U.S.C. 119(e), 
which papers have been placed of record in the file. 

However, the provisional application does not provide support for "dissolving the 
photovoltaic block copolymer samples in a solvent and filtering the copolymer-solvent 
mixture, removing the solvent" (as claimed in claim 9), "immersing a portion of a 
piece of conducting glass in a concentrated sulfuric acid cleaning solution; cleaning the 
entire piece of conducting glass; spin coating the piece of conducting glass with the 
photovoltaic block copolymer to form a film having a thickness of about 100 nm; and 
vacuum depositing an electrode material on top of the film wherein the electrode 
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material has a thickness of about 100 nm, such that a positive electrode and a negative 
electrode are formed" (as claimed in claim 18), and "providing a substrate having a 
conducting layer; removing the conducting layer from a portion of the substrate; 
cleaning the substrate using a cleaning solution; spin coating the photovoltaic block 
copolymer onto the substrate to form a film; and vacuum depositing an electrode 
material on top of the film, such that a positive electrode and a negative electrode are 
formed" (as claimed in claim 22). In addition, the provisional application also does not 
provide support for most of the dependent claims, specifically claims 12-17, 19-20 and 
23. Therefore, the effective filing date of pending claims 9-26 is 11/14/2003 . 



Publication Date of Non-Patent Literature 

5. Examiner notes that the original publication date of "Synthesis and 
Characterization of a Novel Block Copolymer containing donor and acceptor blocks" to 
Fan et al. is 01/2001 . The article was published by NASA Center for Materials Research 
on 01/2001 (see http://adsabs.harvard.edu/abs/2001STIN... 031 6552F). 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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7. Claims 9-16 and 25-26 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Fan et al. ("Synthesis and Characterization of a Novel Block Copolymer containing 
donor and acceptor blocks." NASA Publication. 01/2001). 

Regarding claim 9, Fan discloses a method for forming an organic photovoltaic 
device, comprising: 

• synthesizing photovoltaic conjugated block copolymer samples ((B-A-B- 
D)n type conjugated block copolymer system; see Experimental, and 
Conclusion); 

• dissolving the photovoltaic block copolymer samples in a solvent (polar 
aprotic solvent such as dichloromethane; see Experimental); 

• filtering the copolymer-solvent mixture (Experimental); 

• forming a film of the copolymer-solvent mixture on a pretreated glass 
slide/prepared surface (see Experimental); 

• removing the solvent (the films were dried overnight in heated vacuum; 
see Experimental). 

With respect to claim 10, Fan further teaches that the photovoltaic block 
copolymer ((B-A-B-D)n) samples are synthesized by: 

• individually synthesizing conjugated donor chains (see fig. 1 in which 
Donor Block D is synthesized first and then added to the Bridge Block B 
and ), conjugated acceptor chains (Acceptor Block A; see fig. 1), and non- 
conjugated bridge chains (Bridge Block B; Figure 1 ); 
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• combining tlie non-conjugated bridge cliains (B) witli tlie conjugated donor 
chains (D) to form a plurality of bridge-donor-bridge units(B-D-B; see 
scheme b in fig. 1 ; see also conclusion); and 

• combining the bridge-donor-bridge (B-D-B) units with the conjugated 
acceptor chains (A) (see scheme b in fig. 1 ). 

With respect to claim 1 1 , Fan further discloses the photovoltaic block copolymer 
samples ((B-A-B-D)n) are synthesized by: 

• individually synthesizing conjugated donor chains (see fig. 1 in which 
Donor Block D is synthesized first and then added to the Bridge Block B 
and ), conjugated acceptor chains (Acceptor Block A; see fig. 1), and non- 
conjugated bridge chains (Bridge Block B; Figure 1); 

• combining the non-conjugated bridge chains (B) with the conjugated 
acceptor chains (A) to form a plurality of bridge-acceptor-bridge units (B- 
A-B; see scheme a in fig. 1 ; see also conclusion); and 

• combining the bridge-acceptor-bridge units (B-A-B) with the conjugated 
donor chains (D) (see scheme a in fig. 1). 

With respect to claim 12, Fan further discloses the solvent is removed by drying 
(dried overnight in the heated vacuum oven; see Experimental). 

With respect to claim 13, Fan further discloses that the copolymer-solvent 
solution is filtered using a filter having a pore size of about 0.2 microns (see 
Experimental). 
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With respect to claim 14, Fan further discloses that the film is formed by a 
method selected from the group consisting of spin coating and drop drying (see 
Experimental). 

With respect to claim 15, Fan further discloses that the prepared surface is pre- 
cleaned (conducting glass/pretreated glass slides; see Experimental). 

With respect to claim 16, Fan further discloses that the solvent is removed by 
heating (in a heated vacuum; see Experimental). 

With respect to claim 25, Fan further teaches that the photovoltaic block 
copolymer ((B-A-B-D)n) samples are synthesized by: 

• individually synthesizing conjugated donor chains (see fig. 1 in which 
Donor Block D is synthesized first and then added to the Bridge Block B 
and ), conjugated acceptor chains (Acceptor Block A; see fig. 1), and non- 
conjugated bridge chains (Bridge Block B; Figure 1); 

• combining the non-conjugated bridge chains (B) with the conjugated donor 
chains (D) to form a bridge-donor-bridge unit (B-D-B; see scheme b in fig. 

1 ; see also conclusion); and 

• forming a second unit (-(B-D-B-A)-; see scheme b in fig. 1) by combining 
one conjugated acceptor chains (A) (see scheme b in fig. 1 ) with the first 
unit at a non-conjugated bridge chain (see scheme b in fig. 1). 

With respect to claim 26, Fan further discloses the photovoltaic block copolymer 
samples ((B-A-B-D)n) are synthesized by: 
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• individually synthesizing conjugated donor chains (see fig. 1 in which 
Donor Block D is synthesized first and then added to the Bridge Block B 
and ), conjugated acceptor chains (Acceptor Block A; see fig. 1), and non- 
conjugated bridge chains (Bridge Block B; Figure 1 ); 

• connbining the non-conjugated bridge chains (B) with the conjugated 
acceptor chains (A) to form a bridge-acceptor-bhdge unit (B-A-B; see 
scheme a in fig. 1 ; see also conclusion); and 

• forming a second unit (-(B-A-B-D)-; see scheme a in fig. 1) by combining 
one conjugated donor chains (D) (see scheme a in fig. 1 ) with the first unit 
at a non-conjugated bridge chain (see scheme a in fig. 1 ). 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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10. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fan as 
applied to claim 9 above, and further in view of Allen et al. ( US 5041510. Cited in 
previous office action). 

Applicant is directed above for complete discussion of Fan with respect to claim 
9. Fan further discloses heating the device subsequent to removing the solvent 
(thermal analyses; see experimental section). However, Fan fails to disclose applying to 
the device a force selected from the group consisting of magnetic, electrical, and optical 
forces. 

Allen discloses the processing of copolymer block film (col .6; lines15-24) and 
discloses applying a force to polymer selected from the group consisting of magnetic 
and electrical (co1 .3; lines 66-68 & col.4; lines 1-2) forces to induce alignment of mobile 
dipolar copolymers (col. 3; lines 66-68). 

It would have been obvious to one skilled in the art at the time of the invention to 
apply magnetic or electrical forces as taught by Allen to modify Fan et al. in order to 
mobilize the dipolar (charge carriers within) copolymers. 

11. Claims 18-20 are reiected under 35 U.S.C. 103(a) as being unpatentable over 
Bailey et al. ("Thin-film organic-based solar cells for space power". NASA publication. 
01/2001 ) in view of Leslie et al. (US 4869847) and Snellinq (US 5563687). 

With respect to claim 18, Bailey teaches a method for forming an organic 
photovoltaic device (fullerene-containing polymeric device; right col., page 20154-4), 
comprising: 
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• providing a piece of conducting glass (ITO-coated glass; right col., page 
20154-5); 

• spin coating the piece of conducting glass with the photovoltaic film (MEH- 
PPV:PCBM) having a thickness of about lOOnm (600-800 angstrom; left 
col., page 20154-5); and 

• depositing an electrode material (Al; left col., page 201 54-5) on top of the 
film wherein the electrode material has a thickness of about lOOnm (metal 
layers each 1000 angstrom thick; left col., page 20154-5), such that a 
positive electrode (ITO-coated glass) and a negative electrode (Al) are 
formed. 

Although the specific example does not disclose synthesizing a photovoltaic 
block copolymer from conjugated donor chains, conjugated acceptor chains and non- 
conjugated bridge chains, the reference teaches synthesis of such photovoltaic block 
copolymer from conjugated donor chains, conjugated acceptor chains and non- 
conjugated bridge chains (see page 20154-3, right col. to page 20154-4, left col.) which 
can be used in the photovoltaic device. The selection of a known material based on its 
suitability for its intended use supported a prima facie obviousness determination in 
Sinclair & Carroll Co. v. Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945). See 
MPEP§ 2144.07. 

Examiner notes that the use of photovoltaic block copolymer synthesized from 
conjugated donor chains, conjugated acceptor chains and non-conjugated bridge chains 
in place of MEH-PPV:PCBM blends will change the thickness of the film. However, 
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"where the general conditions of a claim are disclosed in the prior art, it is not inventive 
to discover the optimum or workable ranges by routine experimentation." See In re 
Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). See also MPEP § 2144.05 
- MA. Therefore, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to have optimized the film thickness to about 100 thickness by routine 
experimentation as desired by Bailey. 

However, the reference is silent as to the step of immersing a portion of a piece 
of conducting glass in a concentrated sulfuric acid cleaning solution; and cleaning the 
entire piece of conducting glass. 

Leslie teaches a conductive glass which is made of ITO (see example 1 on col. 
4-5) is immersed in a concentrated sulfuric acid cleaning solution and the entire piece of 
conductive glass is cleaned (see col. 4, line 67 to col. 5, line 9). 

It would have been obvious to one of ordinary skill in the art to have immersed a 
portion of a piece of conducting glass of Bailey in a concentrated sulfuric acid cleaning 
solution and clean the entire piece of conducting glass, because such use of 
concentrated sulfuric acid cleaning solution to clean conducting glass is conventional in 
the art as shown by Leslie. 

The reference is also silent as to whether the Al electrode is vacuum deposited 
on the film. 

One of ordinary skill in the art would have realized that the vacuum disposition is 
a known method to deposit an electrode layer onto another layer or film of a device. 
Snelling discloses the use of vacuum disposition to form Al electrode on the photoactive 
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layer (3) (see fig. 1; col. 3, lines 16-19). Snelling utilizes vacuum deposition to deposit 
Al electrode on the photoactive layer because such use of the vacuum deposition is 
conventional in the photovoltaic art to deposit the electrode layer on the photoactive 
layer. 

It would have been obvious to one of ordinary skill in the art to have deposited 
the electrode layer of Bailey on the film by vacuum disposition as taught by Snelling 
because such use of the vacuum deposition is conventional in the photovoltaic art to 
deposit the electrode layer on the photoactive layer as shown by Snelling. 

With respect to claims 19 and 20, the method further comprises forming one film 
of carrier collection material such as lithium fluoride between the photovoltaic block 
copolymer and the electrodes (see left col., page 20154-5). 

12. Claims 22-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bailev in view of Leslie and Snelling. Supporting evidence is provided bv Kittler et al. 
(US 4937055). 

With respect to claim 22, Bailey teaches a method for forming an organic 
photovoltaic device (fullerene-containing polymeric device; right col., page 20154-4), 

comprising: 

• providing a substrate (glass substrate) having a conducting layer (ITO 
layer) (ITO-coated glass; right col., page 20154-5); 

• spin coating the piece of conducting glass with the photovoltaic film (MEH- 
PPV:PCBM) onto the substrate to form a film; and 
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• depositing an electrode material (Al; left col., page 201 54-5) on top of the 
film, such that a positive electrode (ITO-coated glass) and a negative 
electrode (Al) are formed. 
Although the specific example does not disclose synthesizing a photovoltaic 
block copolymer from conjugated donor chains, conjugated acceptor chains and non- 
conjugated bridge chains, the reference teaches synthesis of such photovoltaic block 
copolymer from conjugated donor chains, conjugated acceptor chains and non- 
conjugated bridge chains (see page 20154-3, right col. to page 20154-4, left col.) which 
can be used in the photovoltaic device. The selection of a known material based on its 
suitability for its intended use supported a prima facie obviousness determination in 
Sinclair & Carroll Co. v. Intercliemical Corp., 325 U.S. 327, 65 USPQ 297 (1945). See 
MPEP§ 2144.07. 

However, the reference is silent as to the step of removing the conducting layer 
from a portion of the substrate and cleaning the substrate using a cleaning solution. 

Leslie teaches a conductive ITO-coated glass (see example 1 on col. 4-5) is 
immersed in a concentrated sulfuric acid cleaning solution and the entire piece of 
conductive glass is cleaned (see col. 4, line 67 to col. 5, line 9). Leslie further teaches 
that the ITO-coated glass is cleaned for 2 minutes (see col. 4, line 67 to col. 5, line 9), 
which inherently etches or removes a portion of the ITO conductive layer (see US 
4937055, example 6 on col. 7, lines 1-13). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have utilized the cleaned the substrate of Bailey using the cleaning solution 
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of Leslie which would subsequently remove a portion of the conductive layer, because 
such use of cleaning solution to clean substrate and remove a portion of the conducting 
layer is conventional in the art as shown by Leslie. 

The reference is also silent as to whether the Al electrode is vacuum deposited 
on the film. 

One of ordinary skill in the art would have realized that the vacuum disposition is 
a known method to deposit an electrode layer onto another layer or film of a device. 
Snelling discloses the use of vacuum disposition to form Al electrode on the photoactive 
layer (3) (see fig. 1 ; col. 3, lines 16-19). Snelling utilizes vacuum deposition to deposit 
Al electrode on the photoactive layer because such use of the vacuum deposition is 
conventional in the photovoltaic art to deposit the electrode layer on the photoactive 
layer. 

It would have been obvious to one of ordinary skill in the art to have deposited 
the electrode layer of Bailey on the film by vacuum disposition as taught by Snelling 
because such use of the vacuum deposition is conventional in the photovoltaic art to 
deposit the electrode layer on the photoactive layer as shown by Snelling. 

With respect to claim 23, the method further comprises forming one film of carrier 
collection material such as lithium fluoride between the photovoltaic block copolymer 
and the electrodes (see left col., page 20154-5). 



Application/Control Number: 10/714,230 Page 14 

Art Unit: 1795 

13. Claims 21 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bailey in view of Leslie as applied to claim 18 and 22. and further in view of 
Thompson at al. (US PGPUB 2002/0034656). 

Applicant is directed above for complete discussion of a method of forming an 
organic photovoltaic device as discussed for claims 18 and 22 in view of Bailey, Leslie 
and Snelling with supporting evidence provided by Kittler. Examiner notes that the 
photovoltaic block copolymer functions as photovoltaic layer. However, the references 
are silent as to forming a film synthesized from donor chains between the positive 
electrode and the photovoltaic block copolymer, and forming a film synthesized from 
acceptor chains between the negative electrode and the photovoltaic block copolymer. 

Thompson teaches forming of f a film synthesized from donor chains (hole 
transport material, a-NPD; see fig. 7, example 1 and 2; H [0154-0160]) between the 
positive electrode (ITO; see fig. 7 and [0160]) and the photovoltaic active layer (lr(ppy)3 
in CBP; see fig. 7 and [0160]), and forming a film synthesized from acceptor chains 
(electron transport layer Alq3; fig. 7 and [0160]) between the negative electrode (Ag; 
see [0155]) and the photovoltaic layer (lr(ppy)3 in CBP; see fig. 7 and [0160]). 
Thompson forms a donor film synthesized from donor chains between the positive 
electrode and the photovoltaic layer because it allows to transport holes to the 
photoactive layer and forms a film synthesized from acceptor chains between the 
negative electrode and the photovoltaic layer because it allows transport electron into 
photoactive layer and to reduce light absorption at the cathode (see [0160]). 
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It would have been obvious to one of ordinary skill in the art the time of the 
invention to have formed a film synthesized from donor chains between the positive 
electrode and the photovoltaic layer and to have formed a film synthesized from 
acceptor chains between the negative electrode and the photovoltaic layer in the 
modified method of Bailey, because such use of donor film allows the device to 
transport holes to the photoactive layer and such use of acceptor film allows the device 
to transport electron into photoactive layer and to reduce light absorption at the cathode, 
as taught by Thompson. 



Response to Arguments 

14. Applicant's arguments with respect to claims 9-26 have been considered but are 
moot in view of the new ground(s) of rejection. 
Claim Rejections under 35 U.S.C. ^103 (a) 
Claims 9-17 and 25-26 

Applicant argues that "Thompson fails to disclose photovoltaic conjugated block 
copolymers" (see Remarks, page 1 1 ). 

The argument is moot in view of new ground(s) of rejection as required by 
Applicant's amendment of claim 9 (see above for rejection of claims 9-1 7 and 25-26 
under 35. U.S.C. 102/103 in view of Fan and Allen). 

Claims 18-24 
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Applicant argues tliat "Brabec fails to disclose synthesizing a photovoltaic block 
copolymer from conjugated donor chains and non-conjugated bridge chains" (see 
Remarks, page 1 1 ). 

The argument is persuasive. However, upon consideration a new ground(s) of 
rejection is/are provided above under 35. U.S.C. 103 in view of Bailey, Leslie, Snelling, 
and Thompson (see above). 
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